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AESTRACT

Designed to meet the job-related metric measurement
needs cf fccd preparation, baking, meat cutting students, this
instructional package is cne of five for the hone economics
occupations cluster, part of a set of 55 packages for metric
ins+ructicn in different cccupations. The package is intended for

: students who already know the occupational terminology, measurement

- terms, and tccls currently in use. Each of the five units in this
instructional fpackage contains performance objectives, learning
activities, and supportipg information in the form cf text, .
exercises, and tables. In addition, suggested teaching techniques are
included. 2t-the back of the package are objective-based evaluation
items, a page cf answers to the exercises and tests, a list of metric
materials needed for the activities, references, and a list of
suppliers. The material is designed to accommodate a variety of
individual teaching and learning styles, e.g., independent study,

- ssall group, cr whole-class activity. Exercises are intended to
facilitate experiences with measurement instruments, tools, and
devices used in this cccupation and job-related tasks of estimating
and measuring. Unit I, a géneral introduction to the metric system of
measurement, provides informal, hands-on exreriences for the
students. This unit enables students to become familiar with the
basic metric urnits, their symbols, and measurement instruments; and
to develop a set of mental referemces for metric values. The metric
system of rnotation also is explained. Unit 2 provides the metric |
terms which are used in this occupation and gives experience with -
occupational measurement tasks. Unit 3 focuses on jok-related metric
eguivalents & their relationships. Unit 4 provides experience with
recognizing sing metric instruments and tools in occupational
measurement .s. It alsc provides experience in comparing metric

. and customary seasurement instruments. Unit 5 is designed to give
students practice in converting customary and metric measurements, a
skill considered useful during the transition to metric in each

occupation. (KEIL)
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TEACHING AND LEARNING

THE METRIC SYSTEM

b

This metric instructional package was designed to meet job-related

metric measurement needs of students. To use this package students

should already know the occupational terminology, measurement -
.4 -terms, and tools-currently in-use. These materials were prepared with’

the help of experienced vocasional teachers, reviewed by experts, tested
in classrooms in different parts of the United States, and revised before
distribution, '

Each of the five units of instruction contains perf?nﬂnce objec-

tives, learning activities, and supporting information in the form of

 text, exercises, and tables. In :;ddition, suggested teaching techniques

are included. At the back of this package are objective-based evaluation ~

items, a page of answers to the exercises and tests, a list of metric
materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the

| following teaching-learning strategies:

1. Let the first experiences be informal to make learning the metric
system fun,

2. Students learn better when metric units are compared to familiar
objects. Everyone should learn to “think metric.” Comparing
metric units to customary units can be confusing.

3. Students will learn quickly to estimate and measure in metric units.

by “doing.”

1. Students should have gxperience with measuring activities before
getting too much information.

o

5. Move through the units in an order which emphaéizes the sim-
plicity of the metric system (e.g., length to area to volume).

6. Teach ‘one concept at'a time to avoid overwhelming students with
too much material.

Unit 1 s a general introduction to-the metric system of measure-
ment which provides informal, hands-on experiences for the students.
This unit enables students to become familiar with the basic metric
units, their symbols, and measurement instruments; and to develop a

- set of mental refgrences for metric values. The metric system of nota-

A ruiToxt provided by ER

P l{llC is explained.

Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks.

Unit 3 focuses on job-related metric equivalents and their relation-
ships. - |

Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. It also pro-
vides experience in comparing metric and customary measurement in-
struments.

Unit 5 is designed to give students practice in converting custom-
ary and metric measurements. Students should leam to “think metric”
and avoid compdring customary and metric units. However, skill with
conversion tables will be useful during the transition to metric in each

occupation.

Using These Instructional Materials

This package was designed to help students learn a core of knowl-
edge about the metric system which they will use on the job. The
exercises facilitate experiences with measurement instruments, tools,
and devices used in this occupation and job-related tasks of estmating
and measuring. i

This instructional package also wa: . igned to accommodate 2
variety of individual teaching and learning st; 25. Teachers are encour-
aged to adapt these materials to their own classes. For example, the
information sheets may be given to students for self-study. References
may be used as supplemental resources. Exercises may be used in inde-
pendent study, small groups, or whole-class activities, All of the

* materials can be expanded by the teacher.

Gloria S. Cooper
Joel H. Magisos
Editors

'
This publication was developed pursuant 10 cMNo OEC.0-74:9335 wth the
Bureau 0f Occupational and Adult Education, U S. Department of Health, Educa
non and Welfare However, the opimons expressed heren do not necessanly
reflect the. position ot poll%oi the U'S. Otfice of Egucation and no atheral
endorsement bythe U S'Olhce of Education should be ihferred.
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UNIT

SUGGESTED TEACHB}G SEQUENCE

1. These introductory exercises may require

two or three teaching periods for all five .

areas of measurement.

9. Exercises should be followed in the order
given to best show the relationship
between length, area, and volume,

3. Assemble the mietric measuring devices
(rules, tapes, scales, thermometers, and
measuring containers) and objects to be

measured. *

4. Set up the equipment at work stations
for use by the whole class or as individu-
alized resource activities.

5. Have the students estir.;mate, measure, and
record using Exercises 1 through 5.

6. Pfesent information on nbtation and
‘make Tablg 1 available.

T. Fo‘llo“”/ up with group discussion of
activities.

*Qther school departments may have devices which
can be used. Metric suppliers are listed in the reference

section,

THE CENTER FOR VOCATIONAL ECUCATION

OBJECTIVES

The student will demoiistrate these skills for the Linear, Area, Volume or Capacity, Mass, and
Temperature Exercises, using the metric terms and messurémmnt devices lsted here,

\

* EXERCISES -
SKILLS ‘ , '
Linear Ama Volume or Capacity Mass Temperature
(pp.3-4) (p.5-6) (99.7-8) (pp.9 - 10} oD
1 Recoguize and use the millimetre {mm) [ square cubirc!nti-r gram (g éegm Celaiis
unil and its symbol for: centimette melre (ch) . ’ , 1°C)
centimetee (cm) lcmz) / kilogram  (kg)
9 Select, we, and resd the , cubic metre
appropriate mensuring metre (m) square m’)
instruments for: : melre
(m?) e () be , -
3 Stateorshowa ’
physical reference for: millilitre (ml)
§. Esimate within 25% height, width, o the ares of capacity of the mass of objects | the temperature of
of the actual measure length of objects 4 given sutface] conlsiners ingamsand kilo- { the air or a liquid
mms "
5. Read correctly metre stick, metric mewsurements | # kilogramagale  *[ A Celsius thermometer
tape messure, and on graduated and a gram icale
metric rulen volume mesur-
ing devices § )

RULES OF NOTATION
1.- Symbols are not capitalized unless the unit is a proper naie (mmnot MMM
2, Symbalsazenot ollowed by erods (m ot m.). i
3. Symbols are not followed by an s for plurals (25 g not 25 gs).
4. Aspace separates the numerals from the unit symbols (41not 4I).
5

Spaces, not commas, are used to separate large numbers into groups of three
digits (45 271 km ot 45,271 km).

6. Azero precedes the decimal point ifthe nmber is less than one (0.52 g not .52 g).
7. Litre and metre can be spelled either with an -re or -er ending.

Information Sheet 1
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METRIC UNITS, SYMBOLS, AND REFERENTS

/

Quantity Metric Unit Symbol | Useful Referents
Length millimetre mm Thickness of dime or paper
' clip wire
centitnetre m “ 1 Width of paper clip
metre m Height of door about 2 m
kilometre 12-minute walking distance
Area square \ Area of this space
centimetre o’
squate mette m’ Area of card table top
hectare ha | Football field including sidelines
and end zones
Volume and millilitre ml Teaspoon is 5 ml '
Capacity litre | A little more than 1 quart .
cubic .
centimetre em’ Volume of this container
cubic metre m' A little more than a cubic yard
Mass . milligram mg Applé seed about 10 mg, grain of
salt, 1 mg
gram g Nickel about 5 ¢
kilogram kg Webster's Collegiatﬂ)ictionary
| metric ton
(1 000 kilograms) t Vr-!kswagen Beetle

Table 1-a

METRIC PREFIXES

e | s
1000000=10" | mega (m¥ga) M
1000=10° | kilo(kil®) "
10010 | heeto (&K'5) | b
0:10' | deka(deka)l |  da
Base Unit 1 = 10° o
RRGEN ‘deci(d;‘;':i']j 1
" one10? | comi ) y
0001 =107 | il (milf} m
0000001 =107 | micro {mi'kro) b
Table 1-b

)
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LINEAR MEASEJREMEN.T ACTIVITIES oy /Choosea ——
N e - "at your side. Move apart
 Metre, Centimetre, Millimetre . R sothtyoucan put:ne |
o S end of a metre stick on
. . your part&ersshoulder
‘ | ' and the other end on,
L. THE METRE (m) _ e ¢ . your shoulder. Lookat '
o \ ~ the space between y%
i\ DEVELOPAFFELING FOR THE SIZE OFAMETRE , '

1. Pick up one of the metre

. sticks and stand it up On the
floor. Hold it in blace with
one hand. Walk around the
stick. Now stand next to ~
thestick, With youroher |
hand, touch yourself Where
the top of the metre stick

comes on you.
» S

\o - THATISTHEWIDTHQF A METRE! X,
e , R
8. DEVELOP YOUR ABILITY TO ESTMATE NIETRW -

Now you will 1mpr?1ve your ablhty to estimate in metres.

S 'Remember where theﬂengﬁrﬂna height of a metre wason your
v “body. "

For each of the }olloﬂmg items:

Estimate the size of the items and ws;te your estlmate in the
THATIS HOWHIGH AMETRE 15 ESTIMATE column. Measure the size with your fetre stick -

. | | o and write the‘;mEWer in the MEASUREMENT column.
. : Decide how close your estimate was to the actual measure, [f
2. Hold one am out straight S ; your estimate was within 23% of the actual measute you area

at shoulder height. Put + "Metric Marvel,” ™
the metre-stick along this . . , v \\ v 3 .
arm un{ the end hits the ’ oo o How Closer. -
# . endof yourfingers. Where | Estimate Measurement Were You?
+isthe otherend of the e (m) m
metre stick? Touch your- 1, Height of door knob
self at that end, from floor. i - -
« 2. Height of door. |
3. Length of table,
| THAT [SHOW LONG A METRE IS . 4, Width of table . _
- | - - "5, Length ofwallof - I -
‘ this room, " : \)
| L ' - A Distance from h . " L
' g b youtowall.: = "
THE CENTER FOR VOCATIONAL EDUCATION ‘ ' - . ' )
_. o L RE no Exercise 1
“ ’ - e iy . "
I ' ‘ . : - ‘ * (continued on next page)
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[i. THECENTIMETRE (cm) | 111." THE MILLIMETRE (mm)
There are 100 centimetres in one metre. If there are 4 metres and There are 10 millimetres in one centimetre. When a measurement is
3 centimetres, you write 403 cm [(4 x 100 cm) + 3 em = 400 cm 2 centimetres and 5 millimetres, you write 25 mm ((2 x 10 mm)
+3em). - +5mm=20mm+5mm]. There are 1000 mmin ] m,

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE A. DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE " -

1. Hold the metric ruler against the width of your thiumbnail. Using a ruler mrked in millimetres, measure:

J

e -
How wide sit? ____~ cm 1. Thickness of a paper clip wire. mm
2. Measure you; r:\humb from the first joint to the end. ;2. Thickness of your fngenal o
. W ' il
3. Use the metric ruler to find the width of your paim. 3. Width of yourfngernal —
cm 4. Diameter (widthjof a coin. e mr
4. Measure your index or pointing finger. How long is it? 5. Diameter (thickness) of your pencil. mm
—_—m 6. Width of a postage stamp. mm
5. Measure your wrist with a tape measure, What is the distance
around it? cm
6. Use the tape measure to find your waistsize. o B, DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES
B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES You are now ready to estimate in millimetres. For each of the
v following items, follow the procedures used for estimating in
You are now ready to estimate in centimetres. Foreachofthe - metres,
following items, follow the procedures used for estimating in How Close
metres. Estimate Measurement Were You?
Va How Close (mm) {mm) -
{ Estimate Measurement Were You? 1. Thickness of a ‘
(cm) {em) \ nickel.
L L;ngth of a paper 2. Diameter (thickness)
cip- of a bolt.
2. Dlamet‘er(mdth) ' .3 Lengthofabol.
of a coin.
3 Widthofa | 4 4, V?dtah orfasheet
postage stamp. - Of papet
4, Lengthofa 5. Thickness of a board
: or desk top.
pencil.
5. Widthof asheet 6. Thicknessof
button.
of paper. |
mwma‘roa VOCATIONAL EDUCATION / L Exercise 1

. 13



AREA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE
SAYING HOW MANY SQUARES OF A GIVEN SHE 1T TAKES TO
COVER THE SURFACE.

I THE SQUARE CENTINETRE (em?)

A, DEVELOP A FEELING FOR A SQUARE CENTIMETRE

L.
2.

Take a clear plastic grid. or use the grid on page 6.

Measure the length and width of one of these small
squates with a centimetre ruler.

THAT IS ONE SQUARE CENTIMETRE!

Place your fingernail over the grid. About how many
squares does it take to cover your fingernail?

cm’
Place a coin over the grid. About how many squares
does it take to cover the coin? em?

Place a postage stamp over the grid. About how many
squares does it take to cover the postage stamp?

cm?

Place an envelope over the grid. About hnw many
soviares does 1t take to cover the envelope?

om

Measure the length and width of the envelope in centi-

metres. Length _____cm; width cm

Multiply to find the area in square centimetres.
mx_ em = em’. How

clese are the answers you have in 6. and in 7.7

‘@ THE CENTER OR VOCATIONAL EDUCATION

B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

CENTIMETRES

You are now ready to develop your ability to estimate
in square centimetres,

Remember th size of a square centimetre. For each of the
following items, follow the procedures used for estimating in
metres.
How Close
Estimate Measurement Were You?

(em')  (em®)

Index card.

Book cover.

Photograph.

Window pane or
desk top: )

1. THESQUARE METRE (m')

A, DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to make a squzte which
is one metre long and one metre wide.

2. Hold the square up with one side on the floor to see how
big it 1.

3. Place the square on the floor in a comer. Step back and
look. See how much floor space it covers.

4, Place the square over a table top or desk o see how
much snace it covers.

5. Place the square against the bottom of adoor. See how
much of the door it covers. How many squares would it
take to cover the door? m?

THIS IS HOW BIG A SQUARE METRE IS!

Exercise 2
(continued on next page)

13




B, DEVELOP YOUR ABILITY 0 ESTIMATE IN SQUARE CENTIMETRE GRID
METRES -

You are now ready to estimate in square metres. Follow the
procedures used for estimating in metres,

: How Close
Estimate Measurement Were You?

* (m’) (m’)

1, Door,
2. Full sheet of
newspaper.

3, Chalkboard or
bulletin board.

Floor.

Wall.
Wall chart or poster.
Side of file cabinet.

. THE CENTER FOR VOCATIONAL EDUCATION . ‘ Exercise 2
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VOLUME MEASUREMENT ACTIVITIES
Cubig Centimetre, Li%re,’M”illilitre,-Cubic Metre

. THE CUBIC CENTIMETRE {cm’)
A, DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1. Pick up a colored plastié cube. Measure its length,
height, and width in centimetres.

THAT IS ONE CUBIC CENTIMETRE!
2. Find the volume of a plastic litre box.

a. Place a ROW of cubes against the bottom of one side
of the box. How many cubes it in the row?

b. Place another ROW of cubes ag: nst an adjoining side
of the box. How many rows fit inside the box
to make one layer of cubes?

How many cubes ir: each row?
How many cubes in the layer in the bottom of the
box?
c. Stand a ROW of cubes up against the side of the box.
How many LAYERS would fit in the box? 1
How many cubes in each layer? __-
How many cubes fit in the box altogether’ .-

THE ‘OLUME OF THE BOX IS _CUBIC
CEL: ; IMETRES.

d. Measure the length, width, and height of the box in
centimetres, Length ____*_cm; width cm;
height cm. Multiply these numbers to find
the volume in cubic centimetres.

cmx mx ____cm= o’

Are the answers the same in ¢.and d.?

‘ _zK THE CENTER FOR VOCATIONAL EDUCATION

4. Box of staples.

B, DEV3ILOP YOUR ABILITY TO ESTIMATE IN CUBIC
CENTIMETRES

You are now ready to-develop your ability to estimate
in cubic centimetres,

Remember the size of a cubic centirxtre. For each of
the following items, use the procedures for estimating In
metres. .
\ ~ How Close
Estimate Measurement Were You?
Cfem)  fem’) '

1. Index card file
box.

9. Freezer container.

Paper clip _box.

. THELITRE()

A. DEVELOP A FEELING FOR A LITRE

1. Takeaone litfe beaker and fll it with water.

9. Pour the water into paper cups, filling each as full as you d
~ usually do. How many cups do you fill?

THAT IS HOW MUCH IS IN ONE LITRE!
3. Fill the litre container with rice.
THAT IS HOWMUCH IT TAKES TO FILL A ONE

LITRE CONTAINER!
-~
~ Exercise 3
, (contmued on next page)
19
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES 'B.  DEVELOP YOUR ABILITY PO ESTIMATE IN MILLILITRES
You are now ready to develop your ability to estimate in ’ You are now ready to estimate iﬁ}r{hillilitres. Follow the
litres. To write two and one-half litres, you write 2.5 1, or procedures used for estimating metres.
2.5 litres. To write one-half litre, you write 0.5 1, or 0.5 How Close
litre._ To write t.wo and three-fourths litres, you wite ‘ o Estimate Measurement Were You!
2.75~ I, or 2.75 litres. , ) . | () (mi).
Far each of the following items, use the procedures for - 1. Small juice can.
eStimatiﬂg in metres. How Close ‘ 2, Paper cup or t“ea
. , Estimate Measurement Were You? Cup.
L Wi o U 3. Soft drink can. '
1. Mediumssize :
* freeger container. 4. Bottle.
2. Large freezer - ‘ ,
container. . . IV, THECUBICMETRE (m’) |
3. Small freezer K : “
oc rtainer, A. 'DEVELOP A FEELING FOR A CUBIC METRE
4 oltleorjug. - — 1. . Place a one metre square on the floor next to the wal.
"IN . HE MILLILITRE (ml) : 2. Measure a metre UP the wall,
3. Picture a box that would fit into tHat space.
There are 1 000 millilitres in one litre. 1000 ml=1litrg. Half OF ONE CUBIC METRE!
a litre is 500 millilitres, or 0.5 ltre = 500 mi. ] S THATIS THF VOFUME N ‘C‘U . '
A. DEVELOP A FEELING FOR A MULLILITRE B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUB_IC METRES |
1. Examine a centimetre cube Anything which holds " For each of the following items, follow the estimating proced- -
lem*holdsiml ' wesused efore. - __
2. Fih Lmillilitre measufing spoon. with rice.. Erppty the - Estimale Measure rhén“. &I:':r‘: sl::s
spocn 1nto your hand. Carefully pour the rice into a ) (') (') '
small pile on a sheet of paper. N ' k L .
~ THATIS HOW MUCH ONE MILLILITRE I8! , 1. Office desk.
3. Fill the 5 ml spoon with rice. Pour the ice into another 2. File cabinet.
. pile on the sheet of paper. | 3. Small room.

THAT IS 5 MILLILITRES, OR ONE TEASPO(jN !

4, Fill the 15 ml spoon with rice. Pour the rice into a third .
pile on the paper.

THAT IS 15 MILLILITRES, OR ONE TABLESPOON!
9" ul q&ﬂ:’csmm FOR VOCATIONAL EDUCATION - ‘ ', | .. ~ ' Exercise 3




MASS (WEIGHT) MEASUREMENT ACTIVITIES

Kilogram, Gram

The mass of an object is a measure of the amount of matter in the
object. This amount is always the same unless you add or subtract some
matter from the object. Weight is the term that most people use when
they mean mass. The weight of an object is affected by gravity, the
mass of an object is not. For example, thé weight of a person on earth
might be 120 pounds; that same person's weight on the moon would be
90 pounds. This difference is because the pull of gravity on the moon
is less than the pull of gravity on earth. A person’s mass on the earth
and on the moon would be the same. The mdiric system does not
easure weight--it measures mass, We will use the term mass hete.

The symbol for gram is g.
" The symbol for kilogramiskg.
There are 1 000 grams in one kilogram, or 1000 =1 kg.
Half a kilogram can be written as 500 g,or 0.5 ke.
A quarter of a kilogram can be wrtter. 2 250 gor 0.26 kg,

Two and three-fourths kilograms is written as 2.75 kg.

1. - THE KILOGRAM (kg)
DEVELOP A FEEL[NG\FOR THE MASS OF A KILOGRAM
Using a balance or scale, find the mass of the items on the table,

" Before you find the mass, notice how heavy the object “feels"”
and compare it to the reading on the scale or balance.

w:emea FOR VOCATIONAL EDUCATION

Mass

(kg)
1. 1kilogrambox.  ____
2. Textbook. —_—
3. Bagofsugr. — ——
4. Package of paper.  ——
5. Your own mass. —

.4

. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

For the following items ESTIMATE the mass of the object in
ilograms, then use the scale or balance to find the exact mass
of the object, Write the exact mass in the MEASUREMENT
column. Determine how close your estimate is:

'
’ At J ‘
s \ SRR 8

ot , @ .
R [ N \

* How Close
Estlmate Measurement  Were You?
(kg) (kg) -
1. Bagof rice.
2. Bagof nails. N
3. Large purse or
briefcase.
4, Andther person,
"5, A few books.
[}
: o Exercised
(cohtinued on next page)-* *
. .
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(I THEGRAM(G — §
A. DEVELOP A FEELING FOR A GRA)M

1. Take a colored plastic cube. Hold it in your hand.
Shake the cube in your palm as if shaking dice. Feel the
pressure on your hand when the cube is in motion, then

¢+ whenitis not in motjon,

THAT IS HOWHEAVY A GRAMS!

2. Take asecond cube and attach it to the first. Shake the
cubes in first one hand and then the other hand; rest
-~ the cubes near the tips of your fingers, moving your
hand up and down.
]

THAT IS THE MASS OF TWO GRAMS!

3. Take five cubes in one hand and shake them a'rou‘n‘dl.
THAT IS THE MASS OF FIVE GRAMS!

%c:m’m FOR VOCATIONAL £DUCATION

E aiod

.+ Two thumbtacks, ' ¢

DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS

You are now ready to improve your ability to esti'mate in
grams. Remember how heavy the 1 gram cube s, how heavy Ca
the two gram cubes are, and how heavy the five gram cubes
are. Foreach d¥ the following items, follow the procedures
used for estimating in kilograms. :

' How Close,
Estimate Measurement Were You?

® - @

" Pencil, /

.+ Two-page letter
~ and envelope,

© Nickel

Apple.

' Package of

margarine,

Exercise 4



TEMPERATURE MEASUREMENT-ACTIVITIES

Degree Celsius

1 DEGREECELSIS(C)

Degree CelsiusA(°C) is the metric measure for temperature.

" A DEVELOP A FEELING FOR DEGREE CELSIUS

Take a Celsius thermometer. Look at the marks on it.

1"

~

Find O-degrees. . .
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)
- \

Find the temperature of the room. ’C. Is the

room cool, warm, ot about right? . .

Put some hot water from the faucet into a containet. "
Find the temperature. °C. Dip your finger
quickly in and out of the water. Is the water very hot,
hot, ot just warm? ’

Put some cold water in a container with a thefmqrmter. o
Find the temperature. "C. Dip your finger it
the water. Is it cool, cold, or very cold?

Bend your arm with the inside of your elbow around the
bottom of the thermormeter. After about three minutes
find the temperature. °C. Your skin tempera:
ture is not as high as y6ur body temperature.

NORMAL BODY TEMPERATURE I8 37 DEGREES
CELSIUS (37°C) /

H

AFEVER I8 39°C.

VERY HIGH FEVER IS 40°C.

A\ .

5. Mix of ice and water.

. Temperatureat |
" celling, | ;

RS

DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

" CELSIUS

For each item, ESTIMATE and write down how many degrees '
Celsius you think it is. Then measure and write the MEASURE-

~ MENT. See how close your estimates and actual measure

ments are.
How Close

Estimate Measurement Were You?
¢ (e~ (0
Mix some hot and "
cold water in a
container. Dip your
finger into the
water.

Pour out some of
the water, Add some
hot water. Dip your

+ finger quickly into \

the water.

. Outdoor tempera-

ture.

N

Sunny window s1!.

6. Temperature at

floor.

Exercise 5
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-UNIT

OBJECTIVES

. The student will recognize and use the metnc

terms, units, and symbols used in this occupa-

tion.

Giiven a metric unit, state its use in this
occupation.

* Given a measurement task in this occupa:

tion, select the appropriate metric unit
and measurement tool.

’

SUGGESTED TEACHING SEQUENCE

Assemble metric measurement tools (rules,
tapes, scales, thermometers, etc.) and
objects related to this occupation.

Discuss with students how to read the
tools.

Present and have stﬁdents discuss '
Information Sheet 2 and Table 2.

Have students learn occupationally
related metric measurements by complet-

ing Exercises 6and 7.

Test performance by using Section A of
“Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION

§
1

'METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. Large corporations are already using
metric measurement to compete in the world market, The metric system has been used in
various parts of industrial and scientific communities for years. Legislation, passed in
1975, authorizes an orderly transitiop to use of the metric system. As businesses and
industries make this metric changeover, employees Will need to use metric measurement
in job-related tasks.

Table 2 lists those metric terms which are miost commonly used in this occupation.
These terms ate replacing the measurément units used currently. What kinds of job-
related tasks use measur ment? Think of the many different kinds of measurements you

‘novwrTriake and use Table 2 to discuss the metric terms which replace them. See if you

can add to the list df uses beside each metric term.

_J

Information Sheet 2




METRIC UNITS FOR COOKING, BAKING, MEAT CUTTING

1

Quantity Unit Symbol { Use Quantity Unit Symbol | Use '
Mass kilogram K Mensuring, ordering, and receiving dry ingredients, meat, wnd cand
Length millimetre mm Thickness of sliced meat o b:cun; thicknens of dough (continued) or conlainers of [ruit; product aize (» g., pork loin), quantity
‘ purchases {Tour, tugat, curing ingredients, meat carcames).
) centimetre om Thickness of meat cuts; diameter of casings; dimensions of pans, :
work sutfaces, smoke house, equipment, reftigeration and dry metri¢ ton t Ordering and receiving supplies, qhnlﬂ purchases {flour, augar,
storage areas. proaf box; portion size. thickness of [st covering; ™ meat, potatoes). ' '
‘clothing size: dimeler of cookins; furmiing and ahaping dough. -
utensi siee. Temperature (degree Celsivs e Bmoke houss, dry storage, refrigenation and (reezing, cleaning and
wnitizing tempersturss, hot holding, dough proofing, equipment |,
metre m Dimensions of work surfaces, smoke house, storage areas, kitchen; , operating temperalutes (e.4., oven, fryer, gril).
1olls of wrspping paper. .
— ; . Presaure kilopascals P Air and ateam pressure,
Ares tquire cenumelre | cm Work aurfaces, refnparated and dry storage aress, papet products, o ] ] ] . .
R Dilutions millilitres per litre mifl Qleaners, sanitivers, curing solutions, fruit juice, petticides.
wquare metre m tonge acks : :
N grama per litre 1] Adding dry ingredients to liquids {cieaners o beverages).
Volume/Lapacity milliltee ml Measuring liquid ingredienta, cleaners, sanitizers, oily; scoop size,
' (rozen or canned [ruil tins, atorage contsiners, preparation bowls; |  Food energy kilojoule K Measuring ot atating the energy value of foods, energy requirements
freth, (rozen, canned, dehydrated foods. of people, energy content of diets. (100-calorie apple, sbout 400 k)
Ire 1 Mmunn;hqmd ingredients, cleaners, and umllun sizsof megajoule M Calculating or reporting tota! daily, weekly, orsnnual intake.
{rozen or canned fruit containers, refrigeration or dry llonu . -
contsiners, prepatation bawls, refrigerator and freezet sizes.* kilojoules per gram Wi Cleulating sizes of portons and ur;inp, counting ood gpeyy
cube el o Stonge spuct, ' kilo)uul;l oerlogam | Wi nlve inuie.‘plmninl menus, mking purchusing decision,
Mass gam t Mmunr?;. orderin[.. and receuvirl( dry ingredients, meat, mg an kilojoules per day kid Eaery conten of die or enery requirement. (2000 alorie e,
o containera of Truit; product size (e, loaf of bresd, cookie),
finding mass of fiquid ingredients; portion size (e.g., mass of pork Megajoules per day Mjid tbout 8000 1)
chops, vejetables. roast).

* A final decision has not been made by USS. nppllance manufacturers for refrigerator and freezer sizes. Capacity could be given in cubic metres or litres.
QObtain current mfomahon from Association of Home Appliance Manufacturess.

30

ERIC

Aruitoxt provided by Eic:

THE CENTER FOR VOCATIONAL EDUCATION

Table 2

J1



TRYING OUT METRIC UNILS -

To give you practice with metric units, irst estimate the measure- Estimate |  Actual
ments of the items below. Write down your best guess next to the item. ) ) '
Then actually measure thé item and write down your answers using the | 18. Diameter of cookie
correct metric symbols. The more you practice, the easier it will be.

19. Length of knife
Estimate Actual . 20 Oven door height
Length 21. Diameter of pie tin
1. Dimensions of work area V ‘
22. Length of whip
2. length of walk-in freezer '
23. Arm reach
3. Length of steam table
- — Area b
4, Dimensions of roasti
imensions of roasting pan %, Work table .
5. Diameter of hamburger bun
Ameler O AT 25. Kitchen floor
6. Length of whi .
engih of whip 26. Steam table pan
7. Broiler door height o Grill
8: Diameter of pizza tray 28, . Cutting board
9. Tray widh 29. Pre-cut wrapping paper
10. Diameter of luncheon meat 30. Sheetpan
1. Length of knife 31. Waxed paper for one *
' sandwich-
12. Door height
- _ Volume/Capacit,

13. Dimensions of work area me/Cap .C y__,

32. Sauce pan. ,

14. Thickness of your finger

. ' 33. Loaf pan
15. Width of a saw blade ‘

+ 34, No.8scoop

16. Working stance width

‘ 35, Fruit tin
17, Baking pan height

36. Storage container
Exercise 6

93



Estimate Actual ' Estimate Actual

57, Cup of flour

3. Bu;ket
38. Small box or package | . , 58 ’sl‘;:g}s‘zmngsofuncooked :
39, Mixi;mg bowl 59. Two servings of meat
40, Cardboard box " : 60, Bag of sugar _‘ | L
, 11, Jar ’ , Temperatitre |

12, Serving ladl 61. lee water.

Mass ' | . B © 62, Work area
43, Empty measuring cup
Py elp 63. Proofing area
44, Full measuring cup : ~, :
64. Refrigerator
15. Boxof ingredients ' . |
| 65. Hot oven ~
48, Teaspoon of sugar '
poon of i 66, Display case
47, Teaspoon of nonfat milk o iE
P .- 67. Drystorage
48, Scoop of salt o |
_ ~ 68. Freezer
49, Empty casserole . .
69. Dishwater temperature

1. Casserole full of water

51 Teaspoon of flour

52 Scoop of sugar

53. Serving of pastry

54, Meat or vegetable portion

3. Brgad or pastry portion

. Siceofcheese

Exercise 6
- . (continued)

3
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COOKING WITH METRICS

It is important to know what metric measurement to use. Show 14, Mass of potatoes
what measurement to use in the following situations. — -
: : 15. Mass of a cut of meat
-1, Dimensions of pan: 16, Energy value of one serving
| of roast beef
-8 Length A
— 17. Temperature of oven
b. Width ‘ —
18. ‘Temperature of frying oil /
¢. Depth
L 19. Temperature of freezer
2. Thickness of meat
G TEHIENO .ea 20. Temperature for hot holding
3. Reconstitute dry milk o foods
21, Energy requirement per
4. Mass of one portion of day of an adult male
 baked mai enire 29 Mass of additves
-5, Your uniform size: 93. Prepare sanitizing solution
with powdered cleaner
g Chest- bust '
b Wt ~ 24. - Diameter of a bun
25. Area of wrappi
¢.  Trouser - skirt length 0 wrappmg Pape
26. Capacity of sauce pan
6. Area of storage space .
21, Mass of full can of fruit
7. Area of broiler grid 28. Temperature of proofing
area
8." Capacity of stock pot
. 29, Capacity of pastry bag
d Capaclty c?fmlxmgbowl 30. Temperature of meat
: i
10. Capacity of individul e
casserole 31, Length of “tail” on steak
_ Capacity of spoon 32, Energy value of one serving
11. Capacity of spoon or ladle of veglables
12, Capacity of french fryer 33.  Diluting concentrated fruit
" — 1 juice
13. Capacity of vegetable can

‘ ‘f ' THE CENTER FOR VOCATIONAL EDUCATION

Exercise 7
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UNIT

OBJECTIVE

The student will recognize and use met-
ric equivalents. ’

®  Given a metric unit, state an equivalent
in a larger or smaller mettic unit.

SUGGESTED TEACHING SEQUENCE

1 Make available the Information Sheets
(3 - 8) and the associated Exercises
(8 - 14), one at a time.

2. Assoon as you have presented he
Information, have the students complete
each Exercise.

3. Check their answers on the page titled
ANSWER% TO EXERCISES AND

TEST.

4, Test performance by using Section B of |

“Testing Metric Abilities."

. 5 ’
%ﬁrﬂm FOR VOCATIONAL EDUCATION

METRIC.METRIC EQUIVALENTS

Centimetres and Millimetres

12 34,5086

" Look at the picture of the nail next to the ruler. The nail is 57 mm long. Thisis & cm + 7 mm '
© There are 10 mmin each cm, so 1 mm = 0.1 cm {one-enth of a centimetre). This means that
" Tmm=0.7cm,s05Tmm = 5em+7mm - '
- = 5em+0.7cm ' o
= 5.7 cm. Therefore 57 mm s the sarbe as 5.7 ¢m,

" Now measure the pager clip. It is 34'mm. This is the same as 3.cm + ____mm. Since each
millimetre is 0.1 cm (one-tenth of a centimetre), 4mm=_____cm. So, the paper clip is
: ' ¥

34mm=3cm+dmm . A : .
= 3cm+04cm , . ' , T
= 3.4 cm. This means that 34 mm is the same as 3.4 cm. oo ;

My

" © 7. Information Sheet3"

-Now you try some.
a) 26mm=_"_'__cm . e) 13mm = | tm
b) 583 mm = _ cm f) 802mm = m
¢) 94 mm = om g) 140mm =oe—cm
d) 680 mm = o h) 2307mm . # e cm
' o ' Exercise8

Ly 39




8 . ' | -
fMetres, Centimetres, and Millimetres A %lhhtres to thres - IR
There are 100 centimetres in one metre, Thus, ' There are { 000 mxlhhtres in one htre Thls means that - Ny

tm* 2x100em= 200cm, 2000 milllizes s the same a2 s

Sme 32100em= 300cm, . 3000 ml i the same ss 3 lites, -
§m= 8x100em= 800cm,

%6m= 36100 cm = 3600 cm. 4000 ml s the same as 4 ltres, "

. 12 000 m! is the same gs 12 litres. "
There are 1 000 millimetres in one metre, so _ :
9ms 2x1000mm= 2000 mm, Since there are 1 000 millilitres in each litre, one way to change milli
Ime 3x1000mm= 3000 mn g litres to litres s to divide by 1 000. For example,
bme 6x1000mm= 6000 mm, : \ 1000 .
24m=2%x1000mm =24 000 mm. : or 1000 ml : T000 litre = 1 litre.
Oy e 2000 '
From your work with decimals you should know that ' 2000 ml = T livres = 2 hres.
one-half of a metre can be written 0.5 m (five-tenths of a metre), And, 2 4 final example,
, . 28 000
one-fourth of a centimetre can be written 0,25 cm : 28000 ml = 7o ltres = 28 ltres
(twenty-five hundredths of a centimetre). - ,
. , ’ . What if something holds 500 m!? How many litres is this? This is ,
Th|§ means that if you want to change three-fourths of a metre to A | worked the same way.
millimetres, you would multiply by 1 000. So . ' 00
075m = 0.75x 1 000 mm 500 ml =T 505 litre = 0.5 litrp (five-tenths of a litre }. So 500 ml
. i the same as one-half (0.5} of aitre
. fgr1000mn o :
000 Change 57 millilitres to litres.
= Tx 10 5Tml= l 00(7) litee = 0.057 litre (fifty-seven thousandths of a
= 75«10 mm litre}
= 750 mm. This means that 0.75 m = 750 mm. J ‘
\— \_ | . .
Information Sheet 4 ¢ Information Sheet &
Fill in the following chart, ' Now you try some. Complete the following chart.
metre [ centimetre | millimetre _ _n-;‘ll;:n s
m: om mm ‘ i ()
! 100 1000 3000 3
2 200 § 000
ki 8
9 14000
5000 ‘ 28
| N 300 03
08 80 ‘ )
06 600 , ) 09
) 2.9 25 250
40 IE | 0
539 | , 75
. Ya Exercise 9 Exercise 10
E KC THE CENTER FOR VOCATIONAL EDUCATION ‘ o
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Litres to Millilitres

What do you do if you need to change litres to millilitres? Remember,
there are 1 000 millilitres in one litre, or 1 litre = 1 000 ni. |

So,
2 res= 2 x1000m 2 000ml,
7 litres= 7 x1000ml=7000ml.
13 litres=lo %1000 ml =13 000-ml,
_ 0.65litre = 0.65%x 1000 ml= 650 ml. »

Information Sheet 6
Now you try some. Complete the following chart.

( :
Kilograms to Grams

{

To change kilogralﬁs to grams, you multiply by 1000:

litres millilitres
| ml
b - K000
5
1
32000
04
053
180 Exercise 1
S . \
Grams to Kilograms
“There are 1 000 grams w one kilogram. This means that
2 000 grams is the same as 2 kilograms,
5000 g is the same as 3 kg,
700 g 15 the same as 0.7 kg, and so on.
To change from grams to kilograms, you use the same procedure for
changing from millilitres to litres. J
Information Sheet 7
Try the following ones.
gams | kilograms |
g ig
1000 1
5000 i
23000
8
300
‘3 715 Exercise 12

Q | ’
ERIC
T - MIC!NTEII FOR VOCATIONAL EDUCATION

{ kg= 4 x1000g= 4000g,
93 kg=23 x1000g=23000¢g,
075k = 0.75x1000g= T30g
\ _J
- . Information Sheet 8
Complete the following charl. ‘
kilograms grams
kg :
T 7000
11
25000
04
063 .
175 Exercise 13

Changing Units at Work

" Some of the things you use in this occupation may be measured in

different metric units. Practice changing each of the following to
metric equivalents by completing these statements.

a)150 mm boning knife is _ cm

b ) 0.5 litre of concentrate is ml

¢ }2 m shelf is e

d 1500 g of sugar is kg

e )250 ml of vanilla is 1

£ 0.5t of meat is kg -

g )10 m of wrapping paper is om

h )8 ¢m of freezer tape is mm
111250 g of shortening is kg

j )40 cm roasting pan is m

K Y960 ml of clam iicew - T
| 110 cm diameter hamburget is. ‘ mm

m) 500 g of flour is ) ke

n ) 130 mm roast-beef knife is cm

0)0.25 litre curing solution is ml

') 1000 kg of potatoes is | t

. .
43
Exercise 14

i
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UNIT

OBJECTIVE

The student will recognize and use
instruments, tools, and devices for mea-

. surement tasks in this occupation.

¢  Given metric and Customary tools,
instruments, or devices, differentiate
between metric and Customary.

*  Given a mensurement task, select
and use an appropriate tool, in-
strument or device. -

¢  Given a metric measurement task,
judge the metric quantity within 20%
and measure within 2% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary
measuring tools and devices (rules,
scales, °C thermometet, and mea-
suring cups) and display at learning -
stations,

2. Have students examine metric tools and
instruments for distinguishing character-
istics and compare them with Customary
tools and instruments. '

3, Have students verbally describe charac-
tenstlcs

4, Present or make avallable Informatxon

Sheet 9 and Temperature Visual located
on page 30.

5. Mix metric and Customary tools or
equipment at leaming station. Give
students thr appropriate Exercises 19

¢ and 16.

. Test performance by using Section C
o  of “Testing Metric Abilities.”

THE .CENT!R FOR VOCATIONAL EWCATION

-

SELECTING AND USING
METRIC INSTRUMENTS, TOOLS AND DEVICES

Selecting an improper container or misreading a scale o recipe can result in an
undesirable product. For example, using a qua! . ‘asure instead of a litre measure
when making filling for a lemon pie can cause lumas a'd too stiff a filling. Here are
some suggestions:

1. Find out in advance whether Customary or metric units, tools, instruments,
or products are needed for a given task

2. Examine the utensil or equipment before using it.

3. The metric system is a decimal system. Look for units marked off in whole
numbets, tens or tenths, hundreds or hundredths.

4. Look for metric symbols on the utensils or equipment, such as m, n@, kg,
© gml,l

5. Look for decimal fractiops (0.25) or decimal mixed fractions (2.50) rather

6. Don't force whips, beaters, choppers, or parts of equipment which are not
fitting propetly.

7. Practice selecting and using utensils, instruments, and equipment.

than common fractions (1/2) on measuring cups, storage containers and pans.

~

+ ’ ‘

Information Sheet 9



WHICH TOOLS FOR THE JOB?

MEASURING UP IN COOKING

2

 Practice and prepare to demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given
below. You should be able to use the measurement toals to the appro-
priate precision of the tool, instrument, ot task.

For the tasks below, estimate the metric measurement to within
90% of actual measurement, and verify the estimation by measuring
to within 2% of actual measurement.

Estimate

; Verify
| Select and demonstrate or describe use of tools, instruments, or 1. Select 2 kilograms of potatoes
devices to: or other vegetables,
1. Measure out a 400 gram portion of prime roast beef for 2. Select 30 cm diameter saute
acustomer. ‘ pan. \
o , 3. Find the number of 10 cm x
9. Determine the size of a stem table pan that will it a shelf 10 cm servings you will get
in the hot holding area. from a steam table pan.
3. Fom a meatloaf mixture into a rectangle Which is 30 cmi 4, Spac'e‘pork chops or other
60 cm. o portions 3 cm apart on a pan.
o 5. Messtre the volume of cleaner
y 4. Calculate the number of 10 cm x 10 cm servings you will be i be mixed with water for
able to get from a steam table pan. cleaning the preparation table. -
5. Meésure and dilute Juquid cleaner to be used in cleaning the 6. Check Qfoper temperature in
* preparation table. - the sefrigerator or french fryer.
o Z 7. Measure out  quantity of
6. Check proper temperatures in the refrigerator or french fryer. | vegetables nezged 0 rﬁake
- a soup recipe.
7. Prepare astew.
. | 8. Find the volume of food which
8. Determine the corect stoch pot to hold 4 litres of soup. can be prepared in & stock pot.
: S A ture for rossting
9. Measgre out the quantity of bread crumbs to be used as a ’ m:ft:rat:énggﬁ;;? Or ro8sting
topping.
: ! 10. Determine the amount of oil
10.  Determine the capacity of a french fryer basket. needed to fill the french fryer.
T i o, [ ek gt -
12. Messure out one kilogram of
. salt or sugat. '
. _ : " | 13 Cutoridentifye 125 gram
' | ’ ‘ portion of meat.
‘ Exercise 15 Exercise 16
. : THE CENTER FOR VOCATIONAL EDUCATION (FOOd Preparati Oll) (Food Preparation) 47
Q . A
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. WHICH TOOLS FOR THE JOB?

MEASURING UP IN BAKING

Practice and prepare to demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given

below. You shiould be able to use the measurement tools to the appro-

priate precision of the tool, instrument, or task.

For the tasks below, estimate the metric measurement to within

20% of actual measurement, and verify the estlmatlon by measuring
to within 2% of actual measurement,

1.

2

Select and demonstrate ot describe use of tools, instruments, or
devices to: - :

Measure out 2 kg of cookies for.a customer.

Determine the size pan that wil fill ashelfin the prbof box. -

Roll out dough into a rectangle which is 22 em x 90 em.

Caleulate the number of 8 cm x 8 cm servings you will be
able to get from a baking sheet.

Measure and dilute sanitizer to be used in cleaning the

refrigerator.
}

Check proper temperature in the réfrigeratqr or an area

where dough is proofed.

Prepare and make a cookie recipe.

Determine the correct mixing bowl to hold 4 000 m! of
frozen apple slices.

. Measure out the quantlty of baking powder to be used for

making biscuits.

Determine the capacity of a storage container,

L
. has a mass of 60 grams.

Estimate | - Verify

Measure a quantity of salt which

Determine the cake pan size to

‘hold a 60 cm diameter layer cake, .

*Find the number of 8 cm x8 em

servings you will get from a baking
sheet.

Space cdokies 5 cm apart.

Measure the volume of sanitizer ™
to be mixed with water for clean-
ing the refrigerator.

Check the proper temperature in
the refrigerator or area where
dough is proofed.

Measure out & quantity of ﬂ’our
needed to make a cookie recipe. -

Find the volume of a fﬁixing bow.

 granulated yeast,

Prepare hot water at the proper
temperature for dissolving

10

Find the ‘capacity of astorage .
area.

11.

slices.

Slice a loa of bread into 8 ml w

. ‘Exercise 15
'Tj CENTER FOR VOCATIONAL EDUCATION (Baking)

Exercise 16
- (Baking)



WHICH TOOLS FOR THE JOB?

MEASURING UP IN MEAT CUTTING

2

Practice and prepare to demonstrate your ability to identify,

select, and use metric.scaled tools and instruments for the tasks given -
below. You should be able to use the measurement tools to the appro-

priate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instruments, or .

For the tasks below, estimate the metric measurement to within
90% of actual measurement, and verify the estimation by measunng to
within 2% of acjual measurement. ‘

- Estimate Verify

Measxife out 0.5 kg of sliced

devices to: 1
. bacon. y
1. Measure out a 3.5 kg roast for a customer. — ‘
: ' ' _ -9, Find diameter of a tenderlom
9. Cutasteak with a standard length “tail” of 7.5 cm. muscle.
3. Tie a rolled roast at approximately 5 cm intervals, 3. Tle a rolled roast at Sem
| mtervals
4, Calculate the number of 170 gram chops or steaks you will ,
be able to get from a lom 4. Cut 170 gram chops or steaks
: from a loin,
5. Measure and dilute sanitizer to be used in cleaning the work . .
area. | 5. Measure the volume of sanitizer
to be mixed with water for -
» 6. Check for proper temperatures in the refrigerator or dry cleaning the work area.
’ storage area. ' : —_—
6. Set proper operating temper-
7. Prepare curing solutlon , " ature in the smoke house.
8. Select the correct mixing bowl to hold 6.000 ml of water. 7. Measure the amount of textured
. vegetable protein granules to
9. Measure out an 85 gram portlon of meat, - make2. kg of 50% ground
meat mixture, :
© 10 Slice or cuta 2.5 cm thick piece of meat. .
: 8. Select the correct mixing bowl
11. Cutam® piece‘of paper to be used for wrapping primal to hold 6 000 m! of water.
cuts of meat. ‘
9. Find how many slices of
luncheon meat 2 mm thick
can be cut from 1 kg.
10. Slice or cuta 2.5 cm thick
piece of meat.
| . Exercise 15 ~ Exercise 16
‘ : ru; CENTER FOR VOCATIONAL EDUCATION (Meat Cutting) (Meat Cu Hing)
‘ Q ‘ S . ( 5 1
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OBJECTIVE

 The studenf’;ill recognize and use metric
and Customary units interchanigeably in order-
ing, selling, and using products and supplies in
. this oecupation, ° '
¢ Given a-Customary (or metric) measure-
~ ment, find the inetric (or Customary)
. equivalent on a ¢dfiversion table.

¢ Givena Customary unit, state the re-
placement unit.

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of

materials.
9. Present or make available Information '
Sheet 10 and Table &.
8" Have stugents ind approXimate metric

 Customary equivalents by using
BxerciselT. .
4. Test performance by using Section D of |
. “Testing Metric Abilities.”

Q

wcemm FOR YOCATIONAL EDUCATION

‘KW)TRICCUSTOMARY BQUVALENTS -

Redesign and Renewal, Ohio Department of Education, 65 §. Front Street,' Columbus, OH 43215, 1975,

4

, .
o ‘ .
e,
.
f [
.

o D ring the tyansition pe.'riod there'will be a need for finding equivalents between s_vs;tems.
Conversion tables list calculated equivalents between the two systems. When a close equivalent , |-
is needed, a conversion table can be used to find it. Follow these steps: o :

1. Determine which conversion table is needed.

9, Look up the known number in the appropriate column; if not listed, find numbers you
_can add together-to make the total of the known fiumber. '

" )

3. Read the equivalent(s) from the next column.

Sy , ,
Table 3 on the next page gives an example of a metric-Customary conversion table which

you can uge for practice in finding approximate equivalents. Table 3 can be used with Exercise .

17, Part 2 and Part 3. - - ’

Below is a table of n}'etric-Customary equivalénts"whiéh tells yod what the metric repléce- h
ments for Customary units are.* This table can be used with Exercise 17, Part 1and Part 3. The

symbol  means “nearly equal to.”

]
lem~0.39inch . linch~254em 1mi~02tsp ltsp=5ml
Im~328feet ** 1foot®0.305m 1ml=007thsp 1tbsp=15ml -
Im~109yads - {yad®091m 11x338floz 1oz 296ml .
1km~062mile  1mile®161km 1xd2cups  1cup>27mi
lem! x016sqin  1sqlh~65cm’ x21pe  1ptx0471
Im*+108sqft.  Isqft~009m’ 11x106qt  -1qt*0951
Im?~12sqyd  lsqyd~08m’ Vo1x0%e  1gl®3T91 |
1hectare ~ 2.5acres ., 1acre ™ 0.4 hectare  1gam>00350z  loz>28.3g
lem® ~0.06cuin  leuinx164 ém’ 1kgx221 11b>0.45 kg
Im’+353ft  leuft>003m’  Lmetric ton¥2205b  1ton x 907.2 kg
Im*s13cuyd - leuydx08m’ LkPax0145psi . Lps .6.895 kPa

=}
1

*Adapted from Let'’s Measure Metric. A Teacher’s Introduction o Metric Measuremenf. Division of Educational

Information Sheet 10

i
.
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CONVERSIONTABLES ' © ,

‘ A CULINARY NEASURES
GRAN 'T0 OUNCE | OUNCETO GRAN 70 NETRIC (APPROKIMATE)
i o, i a, i . o | o . Ounces (fluid) Miltiftres
w8 | 10 es | 1 o 0 W | 1 0B 108 (1 ) s
— 113 (1 The) 18
Mo [ woen [ o2 om » W [ 2 W : ”
0 108 | s e | 3 o o om |3 w :“"“” ::
@ un | 0o [ o o 0 uu | 4 om Weey) 1%
—- 5 150
o 18 | % e | 5 o C T I R T ) 1M
00 16 [ & 23 | 6 om 0 [ 8 1m0 ' 10
‘ 8(lewp) - U
00 U0 0 T 038 0 19 T 198 16 (2 cups = 1 pint) (1]
— ‘ 243 cups) )
w2 | % 2 [ 8 o woms | 8 Silamelqut) 00850
N | 0 s | o9 oM Wm0 M (Beupe=1/2 allon) 1950(191)
: - 198 (16'cape= 1 plon) 3800 (3.81)
00 3 ‘

KILOGRAM T0 POUND | POUND 0 KILOGRAM | MILLILITRES T0 FLUID OUNCES | FLUID OUNCES 10 MILLILITRES

b [ b b ok |k o fot|ml for|m flow | foz ml [flos m |Bor w

10 200 |1 22410 451 05 100 34 110 3 |1 08 10 287 |1 N6 '.10 8

N Wl [ 2 |2 a1f2 o9 0 68 (20 1 {2 0 0 W1 m2 |2 ]

0661 |3 68[% 1363 14 %0 101 Y'so 10 {8 .10 0 2 |3 B |3 )

40 882 [ 4 B8 |40 181 |4 138 400 134 |40 14 [4 14 40- 11829 | ¢ 1}8.3 A 12

% oue [ 5 1105 215 23 59 169 (80 17 [5 a1 | S0 1787 [ 5" W19 |5 15

60 1323 | 6 132 |60 22 |6 27 600 203 j60 20 (6 20 0 14 (8 M4 | 6 18

=T :
0 143 | 7 164 ]70 8|7 A2 00 287 [0 24 |7 U 00 212 | 7T W70 |1 A

80 164 | 8 176 |30 363 |8 36 800 211 180 27 |8 M 80 23659 | 8 2866 |8 U

90 1984 | 9 198 | N 408 [9 41 ‘900 04 |90 30 |9 0 90 6614 |9 262 |9 N

100 2205 100 454 ' _
" Sml (4900 * I tewpooo Ttawpoot = 5 ol (19 )
15 ml (148 ul) » 1 tablewpoon 1 tablespoon » 18 mi (14.8 )
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ANY WAY YOU WANT IT |

1. You are working in a food service operation as the assistant chef. - 2 ) 3.8 litres cups
With the change to metric measurement some of the things you h) 180 m  uidor

order, sell or use are marked only in metric units. You will need |
to be familiar with appropriate Customary equivalents in order to 3. Complete the Requisition Form'ising the items listed. Convert

communicate with customers and suppliers who use Customary the Customary quantities to metric before filling out the form.
units. To develop your skill use the Table on Information Sheet 10 Complete all the information (Date, For, Job No., etc.).
and give the approximate metric quantity (both number and unit) ‘
for each of the following Customary quantities. , Order the following food supplies:
) J a )12 12 pound hams
Customary Quantity Metric Quantity b ) 10 pounds of hamburger patties
| . ‘ ¢ ) 1 case of 24 eight ounce water glasses
a ):5lbs. gf hamburger ) 12 gallos of milk
b ) 4 gts. of Hollandaise sauce e ) 20 pounds of sugar
¢ ) 3/4 in. thick pork chop f }1 quart of vanilia
’ d) 181n pano whip , - REQUISITION
e ) 101bs. of frozen egg yolks
f ) 8 tablespoons Date
g ) 5 0z, of sliced beef | For
) 1/2c. of cooked vegetable N
i ) 2in. by 2 in. petits fours b o, D Wt
j) 10k, offlour R, te Nan
, k) 211, oz. of cleaner Deliver to
| ) 4in. slice of cake
m) 1 gal. of mayonnaise OTY | UNT | ITEM
n) 1pt. of vanilla
o) 811, oz. glass
9. Use the conversion tables from Table 3 to convert the following:
"2 )1202 : g
b)30¢g . 0z.
¢)161l. oz ml '
d) 21bs. “ kg Requested by
e)bkg | Ibs, . ‘ Approved by
£).1/2 cup ml

v W3 THE CENTER FOR VOCATIONAL EDUCATION | Exercise 17




SECTION 4

1. One kilogram is abous the mass
ofa:

|A] nickel
[B] apple seed
[C] baskethall
(D] Volkswagen “Beetle”
2. A square metre is about the
area of:
[A] this sheet of paper
[B] acard table top
[C] abedsptead
{D] apostage stamp

3. Measurement of the dry ingredients

for bakery products are usually
given in:

A' [A] litres
[ kilograms
{C] metres

[D] Celsius

4. Fluid milk used for making bisquits

ismeasured in: -
{A] millilitres .
[B] centimetres
[C] pascals
[D] Celsius
5. Temperature for sforage, cooking,
and baking are measured in:
[A] pascals
[B] degrees Celsius
[C] cenﬂetres
(D} millilitres
6. Thickness o cuts of meat are
measured in:
[A] kilograms
58 [B] cubic metres
[C] millilitres
[D] centimetres
E l{llC THE CENTER FOR VOCATIONAL EDUCATION

Toxt Provided by ERI

7. The correct way to write twenty
grams is:

[A] 20 gms
(B] 20Gm.
[C] 20¢g
(D] 20¢

8. The correct way to write twelve
thousand millimetres is:

[A] 12,000 mm.
(B) 12.000 mm
[C] 12000mm
(D] 12000 mm

SECTION B

9, A knife blade 20 centimetres
long is the same as:

[A] 0.2 millimetre

(B] 200 millimetres

[C] 2 millimetres |

[D] 2000 millimetres
10. A 154 gram rib steak is the

same 85

[A] 4.54 kilograms

(B] 454 000 kilograms

(C] 0.454 kilogram

[D] 4540 kilograms

SECTION C

11. For measuring millilitres you
would use a:

(A] ruler

{B] measuring cup
[C] scale |
(D] Pressure gage

12. For measuring kilopascals you
would use a:

[A] scale
[B] ruler
(C] measuring cup

[D] - pressure gage

13, For measuring grams you would
use a;

[A] measuring.cup
[h] scale "
[C] pressure gage
(D] ruler

14. Estimate the length of the line
segment helow:

T

‘[A] 23 grams
[B] 6 centimetres
[C] 40 millimetres
(D] 14 pascals

13, Estimate the length of the line
segment below:

I_—4.

[A] 10 millimetres
(B] 4 centimetres
[C] 4 pascals
(D] 23 milligrams

SECTION D

16. The metric unit which replaces
 the fluid ounce is:

(A] millilitre

[B] metre

[C] litre

(D] gram

17. The metric unit which replaces

the pound is:

[A] centimetre

[B] millilitre

(C] kilogram

D] gram

TESTING METRIC ABILITIES
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18. The metric unit which replaces

the gallon is:

[A] gram
(B] litee

{C] millilitre

(D] centimetre

19. The metric unit which replaces

the dey ounce is:
(A] millilitee

[B] litre
[C] gram

(D] centimetre -

Use this conversion table to
answer questions 20 and 21,

m  floz m  floz
00 34| 10 3
200 68| 20 7
300 101 010
00 135 | 40 14
500 169 | 50 17
600 203 | 60 20
00 287 | 70 24
2800 1 | 80 27
900 304 | 90 30
1000 338 .

20, The equivalent for 750 ml is:

[A] 25.41l 0z.
[B] 237fl.oz
[C] 175011, 0z.
(D] 23.71l oz.

J  THE CENTER FOR VOCATIONAL EDUCATION

21, The equivalent for 180 ml is:
[A]- 341, oz,
(B] 180fl.oz.
[C] 6.1 0z
(D] 32fl.oz.

Use this conversion table to
answet questions 22and 23,

g 6z. _ { 0z

100 35 | 10 03
00 T05 | 20 01
%00 1058 | 0 106
00 MU | 4 14
500 1764 | 50 116¢|,
600 2116 | 60 212
00 . %70 | 0 247
k B00 2820 | 80 282
| s0 strs | %0 81T
1000 321 )

22, The equivalenqt for 450 g is:
[A] 12.00 oz.
(B] 0450z,
[C] 45.000z.

" [D] B8

23. The equivalent for 910 g i
iy 320z,
(B] 4500z
[C] 31750z
[D]. 450 0z.

TESTING METRIC ABILITIES
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ERCISES ANDTEST

ANSWERS TO EX
EXERCISES 1 THRU 6 Exercise 10 Exercise 13 Part 2.
The answets depend on the items  ® . -
used for the activities. illilitres |- Ltres kilograms grams a) M0g
ml l by "8 b) 1.060z.
- EXERCISE7 - 00 ¢) 473.1ml
Currently accepted metric units of 3000- | § - 1{ 00 d) 09k
measurement for each question are 6000 | (6) : : ‘ e) 111bs,
shown in Table 2. Standards in each 8000). | 8 (25) 25000 £) 120m
occupation are being established 1 4000)‘ i 0.4 [H00)| - ¢) 16cups
, oW, 30 answers may vary. T3 000] - 0.63 (630}]~ ) 511 oL
EXERCISES 3003 | T~ ‘01?'1_51 17
3 26cm e) 132em 100 (0'7) : Part 3.
o #®3em O 802em oy | 09 | aeield S
o 9dem g 100cm o002 a) Bem i) 025k a) ddkg
d) 68.0cm h)  230.7 cm (470) 047 b) 500ml j) Od4m b; ;.4501(5;1
\ 275 0.275 200em k) 096litre ¢ m
EXERCISES 9 THRU 13 i 3; 0,51(? | 1; 100mm  4) $oblim
Tables are reproduced in total. An- Exercise 11, ‘o) 0050t m) 05kg e) ng‘
swers are In parentheses. - f) 50kg n) 13cm f) 0.95litre
Exercise 9 hices | millitre g) 1000em o) 250ml
= |_| n b) Smm p) 1t TESTING METRIC ABILITIES
metre | centimetre | millimetre 8 8000 . ‘.C 9 B 1 C
! 100 1000 1 (46 000) The answers depend on the B 1. B 18 C
2 200 (2000) (32) 32000 items used for the activities. LA L ,D 0. A
0 1 : EXERCISE 17 .
TG [ 500 048] 0] Fatl . 1D 15 A B A
1 (74007 1. (74000) . : a) 2%k i) 508emby 8 D 16 A -
E - 80) ] e 12 b) 38kites  508em .
- 0.6 (60) | 600 | grams | kilograms ¢) 190G5em j) dokg
0.025)] 95 05 g ke d4) 45.72cm k) 59.2ml
0148)] gy 148 e) 45kg 1) 1016em
T 60 | 16390 000 4 4 Cf) 120m m) 379 litees
- 9000 | (9) 'gr 415g n) 047lite
" 22000 | (33) | h) 1185m o) 2368ml.
o 500018 : .,
L | 300 [ (03)
. | ‘ 915 | (0.275) 63
_ mummm FOR VOCATIONAL EDUCATION e
\ K n\) ‘ . . ‘
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TEMPERATURE

9

>

|7 Dry storage 21°C

—Refrigeration storage 2°C
— Water freezes 0°C

" COMMON COOKING
TEMPERATURES °C

— Comfortable room temperature 20°C to 23°C

—~ Freezer temperature :24°C

French frying foods 190°C

% Il Boling water 100°C
9
| p—
|| L Water temperature for sanitizing 82°C
o j—
— Internal cooked temperature for pork products 77°C
LN |
i *‘
wll
8 |||~ Water temperature for washing hands i4°c
LN |

-

Pie Crust 220°C

Quick brepd 200°C

Roasting meat, poultry 165°C
‘Meringues 150°C

~ Veryslow oven (Baked beans, Custard) 120°C

Cooking vegetables in water 100°C

THE CENTER FOR VOCATIONAL EDUCATION
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'SUGGESTED METRIC roors,tsno DEVICES
. NEEDED'T0 COMPLETE MEASUREMENT TASKS

* INEXERCISES 1 THROUGH 5
(* Optional)
'LINEAR - MASS
Metre-Sticks _ Bathroom Scale
' Rules, 30 enf ‘Krlogmm Seale
‘Measuring Tapes, 150em . Platform Spring Scale
*Height Measwre kﬂgca acity
' 10 kg Capacity
Metre Tape, 10 m 2o
*Trundle Wheel Balance Sciale with 8-piece
WeMeswingGrid . ke
- "Spriag Scale, 6 kg Capacrty
VOLUME/CAPACITY Tsnrsnnruns_
R : y )
Nesting'Measures, set of 5, .
~50nl-1000m! . Celsrus Thermometer
. Economy Beaker, set of 6,
50 ml - 1 000 ml -
Metric Spoon, set of 5,
Im-25m .
Dry Measure, set of 3,
50,125,250 ml
Plastic Litre Box
Centimetre Cubes ; -
- '

THE CENTEH FOR VOCATIONN. EDUCATION

The OhoSmr Unwvernty + 1960 KcMy Road * Cotumbus Onig 43210

y

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,
15, and 16 are indicated by “*.”

Assorted Metric Hardware-Hex nuts, washers, screws, '
cotter pins, ete.
Drill Bits—Individual bits or sets, 1 mm fo 13 mm range
Vemier Cahper-l’ocket slide type, 120 mm range .
Micrometer—Outside micrometer caliper, 0 mmfo 25 mm
range .
 Feeler Gage—13 blades, 0. 05 mm to 1 mm range
Mette Tape=50 or 100 m tape
G’ Thermometers—Special purpose types such as a clinical ¢
thermometer
% H, 'Temperature Devrces—lndrcators used for ovens, freezing/
cooling systems, etc.
I, Tools~Metric open end or box wrench sets, socket sets
hex key sets
J. Weather Devices—Rain gage, barometer humrdrty, wind
velocity indicators
K P:cessure Gages=Tire pressure, air, oxygen, hydrauhc, fuel,
TR

oOow

/™

L. ! Velocity—Direct readmg or vane £ype meter
M. Road Map—State and city road maps
* N, Containers—Buckets, plastic containers, etc., for mixing
and storing liquids
0. Containers—Boxes, buckets, vazs, et for mqung and
storing dry ingredients

*

/

Most of the above items may be obtained from local industrial,
hardware, and school suppliers. Also, caeck with your school district's
math and science departments and/ot local industries far loan of their
metric measurement devices. :

i
. e

lMeasurmg devices currently are not available. Substitute devices (r e thermometer)
may be used to complete the measurement task. ]

Tools and Devices List

A
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Metrica in the Kitchen, by Mary Dasling, Agricultul lxtmioh Bmlen. 19, Bulldln
Room, 1 Coffey Hall, University of Minnasota, 8¢, Paul, MN 55108, 4pm|, ‘
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54 Risalotd M, Frakw; Yournal of the American Ditptic Awociation, v8T, 410, pape, 108 dacont o 100 o mon ot o
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